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NASA Astrophysics Top Science Headlines
from the past four years (as selected by the NASA HQ staff)

| Kepler is first to detect the shock breakout from a supernova
2016 Mar 21

Spitzer detects seven Earth-sized planets orbiting TRAPPIST-1
2017 Feb 22

Fermi detects the gravitational wave source, kilonova GW70817
2017 Oct 6

Kepler discovers that exoplanets are ubiquitous
2018 Oct 30

Chandra finds the missing mass in the warm interstellar medium
2019 Feb 14

Hubble measurement of HO disagrees with CMB measurement
2019 Jul 16

\ Hubble detects water in the atmosphere of a HZ exoplanet
4 2019 Sep 13

Does not include announcements from this meeting





https://www.nasa.gov/content/hubbles-30th-anniversary

NASAS CHANDRA X-RAY OBSERVATORY
= BY THE NUMBERS-

20 years - ) 00 i
L {5? far) in operation sciéntists '.'atl"g\und the =\
23 trillion | ' /j,aﬂd'us? Qﬁfﬁd@ = -
bytes of data - : it \ T, e
collected : A e \"\ =
2.4 billion
14 meters. kilometers traveled
in length —about the"k, \’3
size of aWus ﬁ P 05 _
5" 3.6million 5
f lines of code written to 63-5 hours
operate, collect and analyze data to take one trip
2,700 around Earth

trips around Earth
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After 16.5 yrs of science exploration on the

Infrared cosmic frpntier as one pf NAS_A’S | Sp | tzer Sp aC e Tel eS C O p e : i‘

. Great Observatories, Spitzer will end its
- mission on Jan 30, 2020, 2:30 PST.

__ | Spitzer enabled discovery near and far, to the edge “J
i of the universe, yielding 8,700+ refereed papers.

~

|  « First detection of light from an exoplanet w
i * v« First detection of molecules in exoplanet P
w=  atmospheres
5 k.
— * Measurement of star formation history of the
2 Universe to z>2, looking back >10 Gyr
.  Measurement of the stellar mass of the Universe .

_ Englneend{feats extended mission life post- to z>8, looking back ~13 Gyr
~ cryo in 2009 and overcame challenges due to &

: Spitzer’s increasing distance from Earth.

R

:;< NASA TV Press conference: January 22, 2020 o | - 5o |
Lo e Y | S B
Spltzer S SC|ent|f|c Legacy Mon Jan 6 @ 10:00 AM in Room 320 _“; R

-

AT !
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www.spitzer.caltech.edu/final-voyage

TESS Completes First Year of
Prime Mission, Begins Year 2

1414 planet candidates »
34 confirmed planets o
+ many discoveries in astrophysics '
36 peer-reviewed publications
+51 more submitted

Successful Guest Investigators Program
Cycles 1 and 2 for Prime Mission

Extended mission approved!
Cycle 3 proposal deadline 1/16/2020

TESS observed southern hemisphere in Yr 1
Currently observing northern hemisphere for Yr 2
Current Sector: 18 of 26 in Prime Mission
Data from Sectors 1-16 all publicly available at MAST

12



2019-2020 Antarctic Balloon Campaign

The Super Trans-Iron Galactic Element Recorder (Video courtesy SuperTIGER team) https://www.csbf.nasa.gov/antarctica/ice.htm
(SuperTIGER) instrument is used to study the origin of

cosmic rays and was launched on Dec. 15, 20109.

(Photo courtesy SuperTIGER team)

« Upcoming balloon campaigns: Winter 2019-2020 Antarctica, Spring 2020 New Zealand,
Summer 2020 Palestine TX, Fall 2020 Fort Sumter NM, Winter 2020-2021 Antarctica

« Upcoming sounding rocket campaigns: 2020 White Sands Missile Range NM, 2021 Australia



https://www.csbf.nasa.gov/antarctica/ice.htm

NASA Astrophysics CubeSats

The Astrophysics Division is investing approximately $5M per year in a CubeSat initiative.

 HaloSat, PI: Phil Kaaret, U. lowa

» Science Objectives: HaloSat is
mapping soft X-ray oxygen line
emission across the sky in order
to constrain the mass and spatial
distribution of hot gas in the Milky
Way.

» Technologies: BCT S/C, COTS
detectors, collimators with no
optics.

Deployed: Jul 13, 2018, from ISS

Five Astrophysics CubeSats in Development

= CUTE, PI: Kevin France, CL

= Science Objectives: The
Coforade Ultravicdet Transit
Experiment (CUTE) will take
medium resolution LY spectra
of 14 hot Jupiters during transit,
in order to measure atmosphere
being ablated away
Technolegies: BCT S/, COTS
telescope and camera.

= Launch: Dec 20 on LandSat-2

* BurstCube, Pl Jeremy
Perkins (GSFC)

I | * Science Objectives:
Rapid lecalizations for
LIGOMNirgo detections
with short GRBs;
Search of g-ray
fransients

+ Technologies: Dillingr
derived bus, Fermi-
GEM like detectors

» Launch: Fall 2021

= SPRITE, FI: Brian Flaming,
cu

+ Sclence Objectives:

Determine jonzation rate of

IGM from galaxies and

AGN, trace feedback within

laxies driven by star-

Gming regions. wsing kw-
resclution imaging U
spectrograph

* Technologies: in house
SIC, UV coatings, next-gen
MCP.

= Launch: Fall 2022

+ SPARCS, Pl: Eygenya Shkoinik,

+ Science Objectives: Determine

1 - Technologies: BCT 5/C, -

+ Launch: Septembar 2021

ASU

rate, strength and 2-band color of
bright UV flares from 25 M
dwarfs, effect on habitability?

doped CCD, UV dichrale.

= BlackCat, Pl: Abe
Falcone, Penn St

» Sclence Objectives:
GREMransient detection
i 0.2-20ke\ with coded
mask

» Technologies: CMOS
x-ray CCD

= Launch: FY2024




________
Roman Technology Fellowship Program

e 19 current and recent fellows
» Typically in academia and National Laboratories
* Budget stable at about $1.3 M per year

« $300 K in startup funds for each fellow, over 3 years PSS, Dak
Dr. Nancy Grace Roman
1925-2018

2019 Roman Technology Fellows selected in
November 2019 (ROSES-2018):

Regina M. Caputo Sarah N. Heine Gregory N. Mace
(Ph.D. 2011), NASA- (Ph.D. 2014), MIT, (Ph.D. 2014), UT Austin,
the AAS meeting in June 2018: From the left: GSFC, Gamma-ray and Bragg Reflector Advanced Optics and
Erika Hamden (Caltech/U. Arizona), Cullen Cosmic-ray astrophysics Optics and Gratings Spectroscopy Applications
Blake (U. Pennsylvania), Brian Fleming (U. for Polarimetry

Colorado), and Abigail Vieregg (U. Chicago)




___________/ -~ y . R e
Astrophysics Community Funding

FYO05-FY18 Actual, FY19 Op Plan, FY20-FY24 Request
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NASA STRATEGIC PLAN
2018

NEW WORLDS,
- NEW HORIZONS

Midtetdn Assi

Astrophysics Implementation Plan:

A 2018 Update

Astro2020 Decadal Survey
underway

] v"'l '

2018 update includes:
* Independent reviews of Webb & WFIRST
* Planning for 2020 Decadal Survey

ALY b s b

https://science.nasa.gov/astrophysics/documents
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Friday, January 3
NASA ExoPAG - 8:30 AM; Hilton Hawaiian Village - Coral Ballroom

Saturday, January 4

NASA ExoPAG - 8:30 AM; Hilton Hawaiian Village - Coral Ballroom
NASA Joint PAG - 1:00 PM; Hilton Hawaiian Village - Coral Ballroom
NASA PhysPAG - 3:00 PM; Hilton Hawaiian Village — Rainbow Room
NASA COPAG - 3:00 PM; Hilton Hawaiian Village - Coral Ballroom

Sunday, January 5

Webb Proposing: Integral Field Unit — 9:30 AM; Room 307B
NASA Great Observatories SAG — 9:30 AM; Room 323A
NASA Town Hall — 12:45 PM; Ballroom AB

Lynx X-ray Observatory — 1:00 PM; Room 303A

Parker Solar Probe — 2:00 PM; Room 313 C

So You Think You Want to be a NASA Mission Principal Investigator?
—2:00 PM; Room 323A

James Webb Space Telescope Town Hall — 6:30 PM; Room 313A

Monday, January 6

Origins Space Telescope — 9:00 AM; Room 307B

Webb Proposing: Grism Observing —=9:30 AM; Room 303B
Spitzer’s Scientific Legacy — 10:00 AM; Room 320
CubeSats and SmallSats — 2:00 PM; Room 317B

LUVOIR Surveyor — 2:00 PM; Room 301A

TESS Town Hall — 5:30 PM; Room 306AB

STScl Town Hall — 7:00 PM; Room 313A

HONOLULU, HAWAI'I
4-8 JANUARY 2020

NASA Events at the
2351 AAS Meeting

Monday, January 6

NASA Postdoctoral Program Meet and Greet — 7:00 PM; Sheraton
Waikiki - Kohala/Kona Room

Tuesday, January 7

NASA PhysPAG Gravitational Wave SIG — 9:30 AM; Room 303A
NASA COPAG IR SIG/OST — 9:30 AM; Room 304AB

Webb Proposing: NIRSpec Micro-Shutter — 9:30 AM; Room 323A
NASA Univ of Learning & Education Efforts — 10:00 AM; Room 321A
NASA PhysPAG MMA SAG - 1:00 PM; Room 303A

NASA Science Engagement Opportunities — 1:00 PM; Room 303B
Habitable Exoplanet Observatory — 1:30 PM; Room 306AB

LISA Preparatory Science — 2:00PM; Room 323B

NASA Cosmic Dawn SAG - 2:00 PM; Room 323C

SOFIA Molecular Clouds and ISM Science — 2:00 PM; Room 324

Visualization of Research Data for the Public Presented by NASA'’s
Universe of Learning — 5:30 PM: Room 307B

SOFIA Town Hall — 7:00 PM; Room 313B

Wednesday, January 8
NASA PhysPAG X-ray SIG — 9:00 AM; Room 303A

Plenary Lecture: The Future of Infrared Astronomy in the Context of
Spitzer, SOFIA, and JWST — 11:40 AM,;

Multi-Messenger Astrophysics Town Hall — 12:45 PM; Room 313 A
NASA PhysPAG Gamma Ray SIG — 1:00 PM; Room 303A
The NASA Decadal Studies — 2:00 PM; Room 318A
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Building An Excellent Workforce

NASA achieves excellence by relying on diverse teams, both within and external to NASA, to most
effectively perform NASA’s work

NASA Science Mission Directorate

 Developed a Pl resources webpage at https://science.nasa.gov/researchers/new-pi-resources

* Introduced pre-reviews of mission peer review panels to ensure diversity

 Added a code of conduct requirement for SMD-funded conferences to ROSES 2019

* Included career development positions and associated evaluation criteria as part of AOs

 Implemented a Code of Conduct and implicit bias training for all ROSES peer reviews

« Adopting dual anonymous reviews for all GO programs, and piloting them for other R&A programs, following
successful demonstration by STScl for Hubble GO program

* Presented a national symposium by SMD AA Thomas Zurbuchen on lessons learned regarding mission
proposal success

« Conducting workshops for potential mission Pls, see https://science.nasa.gov/researchers/pi-launchpad
* |s developing award terms and conditions mandating reporting harassment, similar to NSF’s

* |s presenting information sessions at major conferences, including the Honolulu AAS Meeting, to support
people developing their first proposal

« Tasked the Astro2020 Decadal Survey to “Assess the state of the profession. Identify areas of concern and
Importance [regarding] the future vitality and capability of the astronomy and astrophysics work force. Where
possible, provide specific, actionable and practical recommendations to the agencies”

NASA is looking forward to specific, actionable, and practical recommendations



https://science.nasa.gov/researchers/pi-launchpad
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Inspiring Future Leaders
e O I . Achieve excellence by relying on diverse teams, both

within and external to NASA, to most effectively
perform SMD’s work

 Attract and retain talent by promoting a culture that
actively encourages diversity and inclusion and
removes barriers to participation

* Encourage development of future leaders, including the
next generation of mission principal investigators,
through targeted outreach and hands-on opportunities

e Support early-career scientists to build careers working
with NASA

* Engage the general public in NASA Science, including
opportunities for citizen scientists

So You Think You Want to be a NASA Mission Principal Investigator? — Sun Jan 5 @ 2:00 PM; Room 323A I

i

..........
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Mission Principal Investigator Development

Seek to increase the diversity of mission principal investigators and develop the next
generation of mission leaders to ensure that new ideas and mission concepts are brought
forward

» NASA Science has:

» Developed a consolidated PI resources webpage at
https://science.nasa.gov/researchers/new-pi-resources, which also includes SMD
presentation on lessons learned from past selections

 Introduced a pre-reviews of mission peer review panels to ensure diversity and reduce
conflicts of interest

 Included career development positions and associated evaluation criteria as part
Discovery and New Frontiers AOs

» Upcoming activities include:
« Making videos and slides from the November 2019 workshop available
» Looking to host two Launchpad Workshops per year

So You Think You Want to be a NASA Mission Principal Investigator? — Sun Jan 5 @ 2:00 PM; Room 323A

3 S,
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NASA Astrophysics Diversity and Inclusion

The NASA Astrophysics Division is actively taking steps to advance diversity, inclusion, and
equal opportunity in the NASA workforce and among NASA grantee institutions.

NASA Astrophysics is committed to:

- Setting the expectancy of diversity and inclusion in the composition of. proposal teams,
peer review panels, science and technology definition teams, and mission and instrument
teams.

Recruiting diversity on NASA-selected groups (e.g., advisory groups, peer review panels,
science teams).

Recruiting a diverse Astrophysics Division staff.

Working with the NASA Office of the Chief Scientist and our peer review contractors to
address unconscious bias in peer reviews.

Establishing a Code of Conduct for peer review panel chairs and members

Sharing best practices in peer reviews with other agencies.

Observing the demographics of R&A proposers and awardees as an indicator of issues.

The demographics of R&A proposers and awardees — we notice that:

The inferred gender balance of awardees does reflect that of proposers.
The inferred gender balance of proposers does not always reflect that of the community.




Science Engagement

Vision: As a part of SMD’s Science Activation (SciAct) program, Astrophysics brings the
excitement of the science from its portfolio to provide content to help learners of all ages
“do” science.

New NASA Science Engagement Opportunities — Tue Jan 7 @ 1:00 PM; Room 303B

« Hear from National Academy committee members who assessed NASA's SciAct
program and from NASA SMD, including Kristen Erickson, Paul Hertz, and Hashima
Hasan

* Find out about NASA's Universe of Learning and how you can participate in SciAct as
a subject matter expert; come to splinter session or contact Denise Smith (STScl)

» Learn about opportunities to propose citizen science projects to NASA; come to
splinter session or contact Marc Kuchner (GSFC)

Astrophysics social media sites have been consolidated under @NASAUnNiverse; cross
cutting NASA science is consolidated under @NASAExoplanets, @NASASolarSystem,
@NASASun, etc.

26



Research and Analy5|s Initiatives

Dual Anonymous Peer Review

« SMD is strongly committed to ensuring that review of
proposals is performed in an equitable and fair
manner that reduces the impacts of any unconscious
biases

High-Risk/ High-Impact (HR/HI)

» To reinforce SMD'’s interest in High-Risk/High-Impact
research, a special review process will be
implemented in ROSES 2020 to review and select
HR/HI proposals

Proposal Selection Metrics for ROSES 2018
» Overall, just under 50% of selections featured new Pls

« Majority of division selection rates were between
25 — 30%, and we are continuing to evaluate

https://science.nasa.gov/researchers/dual-anonymous-peer-review _
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Success Rate by (Inferred) Gender in Astrophysics

Proposal Competitions (Past 5 Cycles)

40%

35%

30%

25%
20%
Female
15% mMale
10%
5%
0%

Astrophysics Data Astrophysics Research Astrophysics Theory Flagship (Chandra + Small/Medium (Fermi +
Analysis and Analysis Hubble + SOFIA) NICER + NuSTAR +
TESS + Swift)
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Dual-Anonymous Peer Reviews in Astrophysics

NASA is strongly committed to ensuring that the review of proposals is performed in an equitable and fair
manner that reduces or eliminates unconscious bias.

To this end, motivated by a successful pilot program conducted for the Hubble Space Telescope, all
Astrophysics General Observer / General Investigator (GO/GI) proposals will be evaluated using dual-
anonymous peer review.

In addition, the NASA Science Mission Directorate will conduct pilot programs in dual-anonymous peer
review for non-GO/GI ROSES program elements in 2020.
« One ROSES program element from each Division will be conducted in 2020 using dual-anonymous peer review.

» Proposals submitted to the Astrophysics Data Analysis Program and the Habitable Worlds Program in 2020 will
be evaluated using dual-anonymous peer review.

The Astrophysics Division is taking the following steps to ensure a smooth transition to dual-anonymous
peer review:

* Create written guidance on how to write an anonymized proposal.

* Host a virtual Town Hall in Spring 2020 to discuss dual-anonymous peer review with the community.

* Run training sessions for panel levelers who provide guidance during dual-anonymous panel deliberations.

« Ensure that mission program staff are available to answer help desk questions about writing anonymized
proposals during the run-up to proposal submission.

https://science.nasa.gov/researchers/dual-anonymous-peer-review _
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Format
Traditional
Traditional
Dual-Anonymous
Traditional
Dual-Anonymous
Traditional
Dual-Anonymous
Dual-Anonymous
Dual-Anonymous
Dual-Anonymous
Dual-Anonymous
Dual-Anonymous
Dual-Anonymous
Dual-Anonymous

Dual-Anonymous

Program

NICER Cycle 2
TESS Cycle 3
NuSTAR Cycle 6
Fermi Cycle 13
Hubble Cycle 28
Chandra Cycle 22
Webb Cycle 1
ADAP

Swift Cycle 17
NICER Cycle 3
TESS Cycle 4
NuSTAR Cycle 7
Fermi Cycle 14
Hubble Cycle 29
Chandra Cycle 23

Rollout of Dual-Anonymous Reviews

Proposal due date
11/13/2019
1/16/2020
1/24/2020
2/19/2020
3/4/2020
3/17/2020
5/1/2020
5/14/2020
~9/2020
~11/2020
~1/2021
~1/2021
~2/2021
~3/2021
~3/2021
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Request for Information:

Research That Falls in Gap between current SMD Solicitations

 Release Date: Dec 2, 2019
(Solicitation: NNH20ZDAOO3L)

 Response Date: Jan 31, 2020

 NASA SMD is soliciting information on research
aligned with agency mission and SMD’s Science Plan
but falls in a gap between current solicitations,
possibly because it's interdisciplinary or interdivisional

» Responses will be used by NASA to inform decision
as to whether portfolio of current program elements in
ROSES needs to be modified and/or expanded to
provide the proper avenue for such research

» Full text of RFI and response instructions on the
NSPIRES website




Strategic Data Management

« SMD will be implementing changes to enable open
data, open source code, and open model

* Informed by community input through multiple
workshops, RFI, and NASEM reports

» Recognize that this will be a step wise process with
the first changes coming in ROSES 2020 and
upcoming Senior Reviews

» Periodic evaluation to ensure effectiveness and
consistency with current best practices

e Additional information on SMD's data activities is
available at:
https://science.nasa.qov/researchers/science-data



https://science.nasa.gov/researchers/science-data

' Keep Informed about NASA

NSPIRES mailing list — information about NASA solicitations
https://nspires.nasaprs.com/

Cosmic Origins mailing list, Exoplanet Exploration mailing list, Physics of the
Cosmos mailing list — information about NASA missions and science

https://cor.gsfc.nasa.gov/cornews-mailing-list.php
https://exoplanets.nasa.gov/exep/exopag/announcementList/
https://pcos.gsfc.nasa.gov/pcosnews-mailing-list.php

NASA Astrophysics Federal Advisory Committees

Astrophysics Advisory Committee (APAC)
https://science.nasa.gov/researchers/nac/science-advisory-committees/apac

NAS Committee on Astronomy and Astrophysics (CAA)
http://sites.nationalacademies.org/bpa/bpa 048755

Astronomy and Astrophysics Advisory Committee (AAAC)
https://www.nsf.gov/mps/ast/aaac.jsp

Sign up to be a panel reviewer:
https://science.nasa.gov/researchers/volunteer-review-panels

33
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Why Volunteer to Serve on a NASA
Peer Review Panel?

Personal professional development:
— See how the whole review process works
— Learn what constitutes excellent proposals
— Network with your professional colleagues and NASA scientific staff

Institutional achievement:
— Improve at competing for NASA money

— Increase knowledge of NASA's educational programs and research
technology

Investment in the future:
— Help select the most transformative science
— Ensure that all proposals receive a fair and competent review

Sign up to be a panel reviewer:
https://science.nasa.gov/researchers/volunteer-review-panels
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Join the Astrophysics Team at NASA Headquarters

NASA seeks visiting Ph.D.-level scientists to serve as Program Scientists in the Astrophysics
Division at NASA Headquarters in Washington, DC. With a budget of $1.5 billion annually, the
Division is responsible for the nation’s space-based astrophysics program.

NASA Program Scientists

 Manage scientific research grants programs

« Serve as the Headquarters science lead for missions

* Implement NASA's response to the 2020 Decadal Survey

« Gain insight into Federal astrophysics policy and programs and the proposal review process
* Run scientific programs with multimillion-dollar budgets

Visiting appointments last two years with renewals up to six years.

Positions are available from June 2020, though the start date is flexible. Applicants should email
a curriculum vitae and cover letter as a single PDF file ASAP but no later than March 13, 2020 to
hg-astrophysics-ipasearch@mail.nasa.gov. Decisions will be made on a rolling basis. For more
information about the position, please contact Dr. Valerie Connaughton at
valerie.connaughton@nasa.gov.

Please feel free to speak to any of us from HQ here about this exciting opportunity.

https://jobreqgister.aas.orq/ad/330213f5
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NASA Astrophysics
Program Update
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Supporting
Research &
Technology

Operating
Missions

Missions in
Development or
Under Study

R&A: ADAP, ATP,
XRP, SmallSat
Studies,
Suborbital &
CubeSat Projects

Explorers:
Gehrels Swift,
NuSTAR, NICER,
TESS

Explorers: IXPE,
GUSTO,
SPHEREX

Technology:
APRA, SAT, RTF,
Future flagship
technologies

International
Partnerships:
XMM-Newton

International
Partnerships:
Euclid, XRISM,
Athena, LISA

NASA Astrophysics Program Summary

Research
support: Balloon
project,
Astrophysics
archives

Strategic
Missions:
Hubble, Chandra,
Spitzer, Fermi,
Kepler, SOFIA

Strategic
Missions: Webb,
WFIRST
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NASA's Ast S Program

Large (Flagship) Missions
» Conduct compelling science that only the U.S. has the
capability to lead

Medium (Probe) and Small (Explorer) Missions

 Enable more focused or specialized capabilities and
science objectives

International Partnerships

» Use scientific synergies between NASA and its
international partners for a win-win outcome

Supportlng Research and Technology
Lay the foundation of the NASA science program
» Investin the US scientific community and National
capabilities
Maximize scientific output of missions

Develop innovative ideas and next generation
technology for future missions

Develop the next generation of scientists, engineers,
and innovators



INCL. STEM ACTIVATION (ADAP, APRA, ATP, ETC.)
5% %

-. TECHNOLOGY
(SR&T, ATHENA, LISA, ETC.)
7%
. \ INFRASTRUCTURE

(BALLOON PROGRAM, ARCHIVES, ETC.)
4%

MANAGEMENT ‘ RESEARCH

$1.496 BILLION

DEVELOPMENT ——
P, (WEBB, WFIRST) FY19 —— OP. MISSIONS
N 16% (INCL. GO PROGRAMS)

19%

&) Quick Summary

Community support: 20% EXPLORERS

Operating missions: 20% (CURRENT AND FUTURE,
INCL. GO)

Building missions: 55% 11%
Management: 5% 39



Supportlng Research and Technology

Suborbital mvestlgatlons

Data analy3|s

(6.9 um feature)

Wavelength (um)
5.5 6 6.5 7 7.5

T.anr:-rnatic

(Minimally ) LA
hydrogenated

Fully '
hydrogenated

Theoretical and A
laboratory studies e Technology development




RESEARCH

~10,000 U.S. Scientists Funded
~3,000 Competitively Selected Awards
~$600M Awarded Annually

TECHNOLOGY SMALLSATS/
DEVELOPMENT CUBESATS
~$500M Invested Annually 36 Science Missions

' 20 Technology Demos

EARTH-BASED SOUNDING
INVESTIGATIONS ROCKETS
20 Airborne Missions 16 Science Missions
8 Global Networks 5 Tech/Student Missions

SPACECRAFT Science by the BALLOONS
98 Missions 10 Science Missions
82 Spacecraft N U M B E R S 4 Technology/Student

NOVEMBER 2019
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R&A PROGRAMS

>1,000 Proposals Received
26% Success Rate
~$100M Awarded Annually

TECHNOLOGY
DEVELOPMENT CUBESATS
~$140M Invested Annually ' 6 Current Programs
~1 Launch Per Year
NEW Pls SOUNDING
5180 Per Year in R&A Prog @ ROCKETS
>120 Per Year in GO Prog 9 Current Programs

3-4 [aunches Per Year

n

Astrophysics Research
by the

NUMBERS

GO PROGRAMS

>2,000 Proposals Received
~ 19% Success Rate
~$70M Awarded Annually

BALLOONS

18 Current Programs
3-6 Launches Per Year



Astrophysics Research Elements

ROSES-20 Programs
A

[
/Supporting Research

and Technology

 Astrophysics Research &
Analysis (APRA)

» Strategic Astrophysics
Technology (SAT)

 Astrophysics Theory
Program (ATP) (biennial, not
this year)

» Theoretical and
Computational Astrophysics
Networks (TCAN) (triennial,
this year)

» Exoplanet Research Program
(XRP) (cross-div)

* Roman Technology
Fellowships (RTF)

/ Data Analysis \

 Astrophysics Data Analysis
(ADAP)

* GO/GI programs in ROSES
for:

* Fermi

* NICER

* NuSTAR
o Swift

* TESS

* FINESST Graduate Student
Qesearch Awards /

<

Mission Science and

* SO
Cu
sol

Instrumentation

unding rocket, balloon,
beSat, and ISS payloads
icited through APRA

* Astrophysics Science
SmallSat Studies
(occasional, not this year)

* XRISM Guest Scientists
(one time)

 Astrophysics Explorers U.S.

Participating Investigators
Ktriennial, this year) j

/Separately Solicitecm

» GO/GI/Archive/Theory
programs for:

* Chandra
* Hubble
* SOFIA

* Webb

* NASA Hubble Fellowship
Program

* NASA Postdoctoral Program

o /




FY19 R&A Elements
(excludes GO Programs and SAT)

Roman Technology

Fellow Program
81% _5 Su;;mrt
Exoplanet ° FINESST Suborbital
Research 1.1% Testbeds
5% e ISS Payloads 1%
CubeSats A
SmallSats Sounding Rockets

7% 494
Detector
Developments
15%
APRA :
51%
Balloons
18%

" Fun Physics
0.2%
44




Growth in R&A Funding ($M)

R&A $74 S$73 S$74 S$85 S$83 S$80 $88 $87 S$91 $92 | $103] $107 $112 S$115 S$118 5118

CubeSat S5 S5 S5 S5 S5 S5

Total $74 S$73 S$74 S$85 S$83 S$80 $88 $87 S$91 $92 | S108] $112 S$117 S$120 S$123 5123
$140

CubeSat FY20-FY24 Notional Planning

$120 Initiative ( I I \

$100
Projected 33% increase
in R&A support over 6
years (FY19 — FY24)

” I I I I
$60 : :
26% Iincrease in R&A
support since Decadal
$40 Survey (FY10 — FY18)
) I I I I I I I I
$0

FY0O9 FY10 FY11 FY12 FY13 FY14 FY15 FY16 FY17 FY18 FY19 FY20 FY21 FY22 FY23 FY24

Program Budget in $M

c
O
)
O
-
o
@)
| —
(@
o
<
(@)}
—
>_
LL
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_____ 4 e e
Total Number of Proposals and Average Success Rate

1000 100
= Total R&A
- 586 L funding in
) 582 $82 564 2  FY19was
, $79 $79 $79 g7 781 gg © $108M
4 AL $7 727 5
E' Y 3 684 682 =
670 S
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GO/GI Programs

R&A Programs

A

Hubble GO - Cycle 27
Chandra GO - Cycle 21
NuSTAR GO - Cycle 5
Swift Gl - Cycle 15
TESS Gl - Cycle 2
Fermi Gl - Cycle 12
NICER GO - Cycle 1
ADAP (Data Analysis)
ATP (Theory)

FINESST (Grad Student Research)
APRA (Basic Research)

XRP (Exoplanets Research)
SmallSat Studies (AS3)

LISA Preparatory Science

SAT (Technology)

Roman Technology Fellowships
SOFIA Next Gen Instruments

M

-

6
Segmented Telescope Design | 3

ARNEENEERR RS S T T R R
Number of Proposals

200

400

600

1019

O/GIl Programs:
190 proposals

&A Programs:
)85 proposals




4 4 ARNEENEERR RS S T T R R
Selection Rates

B Hubble GO - Cycle 27
Chandra GO - Cycle 21
NuSTAR GO - Cycle 5
Swift Gl - Cycle 15
TESS Gl - Cycle 2
Fermi Gl - Cycle 12
NICER GO - Cycle 1
ADAP (Data Analysis)
ATP (Theory)

FINESST (Grad Student Research)
APRA (Basic Research)

XRP (Exoplanets Research)

- SmallSat Studies (AS3)
LISA Preparatory Science

SAT (Technology)

Roman Technology Fellowships
SOFIA Next Gen Instruments 0%

Segmented Telescope Design 1 7%

0% 10% 20% 30% 40% 50% 60% 70%

e A =

GO/GI Programs:
26%

GO/GI Programs
A

58%

M|

R&A Programs:
19%

R&A Programs




NN ~ ARNEERERRASSSET | T T TN R
New PIs (not funded by same Program within 5 Years)

Hubble GO - Cycle 27

Chandra GO - Cycle 21

NuSTAR GO - Cycle 5

Swift Gl - Cycle 15

TESS Gl - Cycle 2

Fermi Gl - Cycle 12

NICER GO -Cycle1 N/A

ADAP (Data Analysis)

ATP (Theory)

FINESST (Grad Student Research)

GO/GI Programs:

78% 32% new PlIs

GO/GI Programs
A

M|

1%

0%

%)
% APRA (Basic Research) 88% R&A Programs:
o XRP (Exoplanets Research) 89% 70% new Pls
O - SmallSat Studies (AS3) N/A
2 LISA Preparatory Science N/A
) SAT (Technology) 58%
- Roman Technology Fellowships 0%
SOFIA Next Gen Instruments 0%
Segmented Telescope Design N/A
0% 20% 40% 60% 80% 100%




Exoplanet Research Program (XRP)

Changes to the program in ROSES-109:
* Heliophysics and Earth Science joined the program
 Review managed collaboratively by all four divisions
« Selections are funding-blind (i.e. not tied to specific Divisions)
« 20 percent more proposals than last year!

Changes coming in ROSES-20:

« Consolidation of exoplanet proposals into XRP

o Within Astrophysics (Appendix D): Exoplanet-related proposals from ADAP, ATP, etc. will
move into XRP

o Funding will move between programs to enable this
o Exoplanet-related proposals will still be permitted in TCAN

o Within Planetary Science (Appendix C): Exoplanet proposals in Habitable Worlds will move
into XRP (better definition of the line between the two)

« Additional cross-divisional collaboration encouraged (Heliophysics and Earth
Science participation, in particular)
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4
AStrObiOlOgy ResearCh Transition of NASA Astrobiology Institute (NAI) into

Research Coordination Networks (RCNS)

The NAI concluded at the end of 2019; five RCNs will focus
on different interdisciplinary science questions

Researchers may elect to become a member of one or more
RCNSs once they have received funding for a relevant project

New ROSES funding opportunity: Interdisciplinary
Consortia for Astrobiology Research (ICAR)

Proposals that describe a multi-million dollar, five-year project
with an interdisciplinary approach to a single, compelling
guestion in astrobiology

For projects larger than the scope of the individual research
programs, but within the scope of the Research
Coordination Networks.

Research Coordination Networks Cycle 1 RCNs: NExSS, PCE3, ECM

Exoplanet System Science - NExSS See ROSES-19, Appendix C.23
Life Detection - NfoLD Step 1 proposals due — January 31, 2020
Prebiotic Chemistry and Early Earth Step 2 proposals due — April 3, 2020

ﬁn\t/'fonge”g - PC%\:;’ e - NOW Selected proposals will become part of the Research
etwork for Ocean vvorlds - Coordination Network

Earliest Cells to Multicellularity- ECM _ _ _
Calls will occur every two years and will stagger RCN topics

R
- TR




Million Dollars

35

25

20

15

10

FY12

FY13

FY14

Suborbital & CubeSat Funding

FY15

X-rays
-rays

Particle

Astrophysics

FY16

FY17

FY18

Headroom for

future selections

BlackCat
BursiCubse
CUTE
BFORE
EXCLAIM
5T0-2

= BETTII

E5TO

= BLAST
IMAGER
ASTHROS
FIREBall

= SuperBIT

m SLICE/CHESS

m PICTURE-B-C
WHRX-R

u GlowBug

B Micro-x

B XALCT

m OXP

m COSI

m ASCOT

= GRAPE

| EXO5
UMD Prop

= CREST

= HELIK

= CALET LS

mANITA

= CREAM

SPRITE
SPARCS
HaloSat
GRAIN
STARFIRE
: 5upBistPol
& PIPER
= SPIDER
= EBEX
REDDIE
FORTIS
| ACCESS
= DEUCE
= CIBER-1-2
XL-Calibur
B XOc
m DXL
® ProtoEXMIST
m OGRES
m X-Calibur
m DoGONE
B AMEGO
& InFOCus
COFE
» GALPROP
= ExaVolt
= EUSO
mGAPS
m5SuperTIGER




The Astrophysics
Division is investing
approximately $5M per
year in a new CubeSat
Initiative.

HaloSat, our first

CubeSat, is in orbit and
IS producing excellent

Funding in $M

S5

53

52

s1
APRA-12:

HaloSat

Deployed from ISS July
2018

FYi4 FY15 FY16 FY17

NASA's Astrophysics CubeSat Initiative

APRA-19 APRA-20 APRA-21

~ APRA-17:

- APRA-18:

APRA-16:
BurstCube

APRA-15:
SPARCS

FY18 FY19 FY20 FY21 Fr22 FY23 FY24



Five Astropnysics CubeSats in Development

e CUTE, PI: Kevin France, CU

» Science Objectives: The
Colorado Ultraviolet Transit
Experiment (CUTE) will take
medium resolution UV spectra
of 14 hot Jupiters during transit,
in order to measure atmosphere
being ablated away.
Technologies: BCT S/IC, COTS
telescope and camera.

e Launch: Dec 20 on LandSat-9

* BurstCube, PI: Jeremy
Perkins (GSFC)

Science Objectives:
Rapid localizations for
LIGO/Virgo detections
with short GRBs;
Search of g-ray
transients.

Technologies: Dillingr
derived bus, Ferrijantans
GBM like detectors

Launch: Fall 2021

’SC Grating

 SPARCS, PI: Eygenya Shkolnik,
ASU

» Science Objectives: Determine
rate, strength and 2-band color of
bright UV flares from 25 M
dwarfs, effect on habitability?

] - Technologies: BCT S/C, d-
doped CCD, UV dichroic.

3l * Launch: September 2021

 SPRITE, PI: Brian Fleming, * BlackCat, PI: Abe
CuU Falcone, Penn St.

» Science Objectives: » Science Objectives:

MCP Detector

peector nuslD €TErMINE ioNization rate of GRB/Transient detection
gerdGM from galaxies and in 0.2-20keV with coded
AGN, trace feedback within mask.
galaxies driven by star- .
forming regions, using low- * Technologies: CMOS

resolution imaging UV x-ray CCD
\, Spectrograph. * Launch: FY2024
Star

¥Technologies: in house
S/C, UV coatings, next-gen
HEEEE . MCP.

| « Launch: Fall 2022




4 y . * = e
Astrophysics Technology Program Elements

Technology Inception & Technology Maturation

Experimentation SAT & ISEM Directed Technologies Pre-Decadal Initiatives
APRA/RTF
+ 46 projects awarded in 2019 »  Unified solicitation and selection . WFIRST Coronagraph *  In-Space Assembled Telescope
« Solicitations planned in FY20, delayed starting in FYS13 the three «  Exoplanets Probes: Exo-C & (ISAT)
9 months Astrophysics themes. Portfolio has P : «  Coronagraph and UltraStable
« Average award: $600K (3-5 years) 49 active projects for a total of $28 i E:(SOAS Testbeds
« Average selection rate: 28% M per year. Starshade Technology
* Portfolio: ) Athe.na »  Four Large Mission Concepts —
« Supporting 19 Balloons and 10 e Average award: $1.6M (3 e Euclid Technology Roadmaps
Sounding Rockets Payloads years) . * NN-Explore - NEID «  Ten Probe Mission Concepts
» Detectors across wavelengths »  Average selection rate: 30% *  SmallSats and CubeSats «  Segmented Mirror Telescope
« Mirrors, coatings and gratings (in FY19, historically is 29%) Program (STMP)
Total: $50 M per year Total: $85 M in FY19 Total: $25 M in EY19

AN T
Y E ‘




Astrophysics Technology Funding FY13-FY19

5170.0

51600
5150.0 .'

5140.0

$130.0

5120.0

51100

5100.0

$90.0 -
$80.0
$70.0 -
5600 -

550.0

$40.0 1
530.0

5200
$10.0
$0.0

~ DWPs

~ Future Large Missions
“ WFIRST

“ Mid TRL

“ Low TRL

FY13 FY14 FY15 FY1le FY17 FY18 FY19
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Integrated Strategic Technology Portfolio

Ezﬁ E&

E 1;.1..l~—.11t-.t[ xplio

if" O )E T\ {‘:( L:i -

Pht of the Cosmos Cosmic.Origins

Astrophysics Division
Science Mission Directorate

100 sATs awarded

B StrOthSiCS o 20% Propossiwinrate

%] echnology
E eport

52 Tech nology infusions

Astrophysics Biennial Technology Report: hitps://apd440.gsfc.nasa.qgov/technology.html

Database of Astrophysics technology projects: http://www.astrostrategictech.us/

S7


http://www.astrostrategictech.us
https://apd440.gsfc.nasa.gov/technology.html

Graduate Student Research Awards

NASA Earth and Space Science Fellowship (NESSF) program name is changing to Future
Investigators in NASA Earth and Space Science and Technology (FINESST) in 2019 to
more accurately capture the nature of awards.

Historically Astrophysics has funded 24 NESSF / FINESST fellows at any given time. With

150-200 proposals received annually, the selection rate has been ~6%.
50

Community input has led to

us doubling the * Growth in FINESST Funding
Astrophysics NESSF / 0
FINESST program effective >°
in 2019. :
Astrophysics will now be - = New Selections
funding 45-48 NESSF / ? " Renewals
FINESST Fellows at any 1
given time. The selection !
rate will be ~10%. 5 .
0
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NASA Hubble Fellowship Program

It has been thirty years since the first Hubble Fellows were selected.

Fellows are asking for the assurance of parental leave and the option of saving for

their eventual retirement with the assistance of their employer.

« Fellows who are employees of their host institutions typically have these benefits.

« Stipendiary fellows to do not receive employee benefits even though the NHFP is willing to pay
the full cost of the employee benefits package.

The Space Telescope Science Institute (STScl) and NASA are proposing a change
to the requirements for NHFP host institutions.

Starting with academic year 2022-2023, in order to host new NASA Hubble Fellowship Program
(NHFP) Fellows, host institutions must offer their NHFP Fellows the opportunity to be
employees. Employee status is being required to afford NHFP Fellows the same leave,
vacation, retirement and health benefits (as applicable) given by these institutions to their
postdoctoral fellows hired on grants or contracts as employees. Host institutions are also
encouraged, but not required, to offer Fellows the option of choosing to be a stipendiary fellow
rather than an employee if that is a better match to the Fellow’s needs.

STScl is soliciting comments from host institutions. Direct any questions or
comments on this policy to nhfp@stsci.edu by March 18, 2020.
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Astrophysics ROSES-20 Due Dates

Program Element NOIs due Proposals due
D.1 Astrophysics Research Program Overview N/A N/A
D.2 Astrophysics Data Analysis 03/31/2020 05/19/2020
D.3 Astrophysics Research and Analysis 10/23/2020 12/17/2020
D.4 Astrophysics Theory Program Not solicited this year
D.5 INeil Gehrels Swift Gl Cycle 17 N/A 09/25/2020
D.6 Fermi Gl Cycle 14 N/A 02/19/2021
D.7 Strategic Astrophysics Technology TBD TBD
D.8 Nancy Grace Roman Technology Fellowships See D.3
D.9 INuSTAR GO Cycle 7 N/A 01/22/2021
D.10 TESS GI Cycle 4 N/A 01/15/2021
D.11 NICER GO Cycle 3 N/A 11/12/2020
D.12 XRISM Guest Scientist TBD TBD
D.13 U.S. Participating Investigator TBD TBD
D.14 Theoretical and Computational Astrophysics Networks N/A 05/28/2020
E.2 [Topical Workshops, Symposia, and Conferences N/A Rolling due date
E.3 [Exoplanets Research 05/29/2020

03/27/2020




Astrophysics ROSES-20 Due Dates

Program Element NOIs due Proposals due
D.1 Astrophysics Research Program Overview N/A N/A
D.2 |Astrophysics Data Analysis ~ 03/31/2020 05/19/2020
v

B:i The XRISM Guest Scientists and U.S. Participating inOZO
D.5 Investigator programs are new this year. 2020

: N7A 02719/2021
D.7 Strategic Astrophysics Technology TBD TBD
D.8 Nancy Grace Roman Technology Fellowships See D.3
D.9 INuSTAR GO Cycle 7 N/A 01/22/2021
D.10 TESS GI Cycle 4 N/A 01/15/2021
D.11 NICER GO Cycle 3 N/A 11/12/2020
D.12 XRISM Guest Scientist TBD TBD
D.13 U.S. Participating Investigator TBD TBD
D.14 Theoretical and Computational Astrophysics Networks N/A 05/28/2020
E.2 [Topical Workshops, Symposia, and Conferences N/A Rolling due date
E.3 [Exoplanets Research ~ 03/27/2020 05/29/2020
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Astrophysics ROSES-20 Due Dates

Program Element NOIs due Proposals due
D.1 Astrophysics Research Program Overview N/A N/A
D.2 Astrophysics Data Analysis 03/31/2020 05/19/2020
D.3 |Astrophysics Research and Analysis 10/23/2020 12/17/2020
D.4 Astrophysics Theory Program | Not solicited this year
ng XRP has been expanded to include all exoplanet 13832
D.7 research. Exoplanet research is no longer solicited In F
D.8
56 , ATP and ADAP. i
D.10 TESS GI Cycle 4 N/A 01/15/2021
D.11 NICER GO Cycle 3 N/A 11/12/2020
D.12 XRISM Guest Scientist TBD TBD
D.13 U.S. Participating Investigator TBD TBD
D.14 Theoretical and Computational Astrophysics Networks N/A 05/28/2020
E.2 [Topical Workshops, Symposia, and Conferences N/A Rolling due date
E.3 [Exoplanets Research 05/29/2020

~ 03/27/2020




Astrophysics ROSES-20 Due Dates

Program Element NOIs due Proposals due
D.1 Astrophysics Research Program Overview N/A N/A
D.2 Astrophysics Data Analysis 03/31/2020 05/19/2020
D.3 |Astrophysics Research and Analysis 10/23/2020 12/17/2020
D.4 |Astrophysics Theory Program Not solicited this year
D.5 Neil Gehrels Swift Gl Cycle 17 N/A 09/25/2020
D.6 Fermi Gl Cycle 14 | N/A | 02/19/2021
D.7 : : .. : D
D 8 ATP is not being solicited this year.
D.9 TCAN Is being solicited this year. 2021
D.10 GT CyCie & | TR — oLr1o72021
D.11 NICER GO Cycle 3 N/A 11/12/2020
D.12 XRISM Guest Scientist TBD TBD
D.13 U.S. Participating Investigator TBD TBD
D.14 Theoretical and Computational Astrophysics Networks N/A 05/28/2020
E.2 [Topical Workshops, Symposia, and Conferences N/A Rolling due date

E.3 [Exoplanets Research | ~ 03/27/2020 05/29/2020




Astrophysics ROSES-20 Due Dates

Program Element NOIs due Proposals due
D.1 Astrophysics Research Program Overview N/A N/A
D.2 Astrophysics Data Analysis 03/31/2020 05/19/2020
D.3 |Astrophysics Research and Analysis 10/23/2020 12/17/2020
D.4 Astrophysics Theory Program Not solicited this year
D.5 Neil Gehrels Swift Gl Cycle 17 N/A 09/25/2020
D.6 Fermi Gl Cycle 14 N/A 02/19/2021
D.7 Strategic Astrophysics Technology TBD TBD
D.8 |Nancy Grace Roman Technology Fellowships | Seel D.3
D. : 2021
D_lgo q APRA and RTF have new due dates in the Fall. i2021
D.11 NICER GO Cycle 3 N/A 11/12/2020
D.12 XRISM Guest Scientist TBD TBD
D.13 U.S. Participating Investigator TBD TBD
D.14 Theoretical and Computational Astr<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>